Luminal Ca2+ controls the activation of the inositol 1,4,5-trisphosphate receptor by cytosolic Ca2+.
Luminal Ca2+ controls the sensitivity of the intracellular Ca2+ stores to inositol 1,4,5-trisphosphate (Ins(1,4,5)P3). Ins(1,4,5)P3-induced Ca2+ release is also controlled by cytosolic Ca2+; low concentrations of Ca2+ stimulate the release. The aim of this work was to investigate whether luminal Ca2+ would affect the stimulation of the Ins(1,4,5)P3 receptor by cytosolic Ca2+ in permeabilized A7r5 smooth muscle cells. We also report that the Ins(1,4,5)P3 receptor in A7r5 cells is activated by low concentrations of cytosolic Ca2+. Cytoplasmic Ca2+ increases the Ins(1,4,5)P3 sensitivity without affecting the cooperativity. The increase in Ins(1,4,5)P3 sensitivity becomes relatively more pronounced when the Ca2+ content of the stores decreases. This modulatory effect of luminal Ca2+ on the responsiveness to cytosolic Ca2+ is an intrinsic property of the Ins(1,4,5)P3 receptor.